Despite new technological solutions and attempts to improve the working conditions during the operation of vehicles, city bus drivers are still exposed to negative impacts of noise and vibrations, causing stress, increased fatigue and lead to numerous diseases. Therefore it seems merited to investigate the acoustic climate (i.e. acoustic phenomena caused by the sources of noise of vibrations in the function of time and space) and the working conditions during the operation of Solaris Urbino 12 vehicles, widely used in public transport systems. The main aim of the research was to show the inuence of the 5 day, 8 h working week on selected psycho-physiological parameters on a driver's organism. It was assumed that the main aggravating factor of the driver's organism are vibroacoustics conditions of a work place. The results of this research will be presented in due course. This work presents the research on vibroacoustic climate in one of many city buses used Solaris Urbino 12. Investigation of the vibroacoustic climate is the branch of environmental biophysics. The measurements, tests and analysis are genuine because they were carried out under real conditions, with passengers, in the long stretches of time and in the entire route of the vehicle. Presented results are very rarely reported in the literature.
Introduction
In present times of growing urbanization man is forced to move a great deal. Ensuring the ecient transport systems for passengers becomes a major problem faced in big cities and metropolises. At the present stage of development of transport system, passengers tend to prefer public means of transport to individual vehicles. This tendency is well apparent in highly urbanized metropolises [1, 3] .
City buses are most popular vehicles used in public transport systems in Poland. By choosing the public transport, the responsibility for transport safety is shifted onto the bus driver. However, passengers spend decidedly shorter time in a bus than the bus driver in his whole working day. That is why the driver is more exposed to negative impacts produced by the vehicle's motion.
It is required, therefore, that the working conditions for drivers should be monitored on a regular basis. In order that they work safely, their working conditions should be as comfortable as possible, in terms of physical and psychical conditions and free from any nuisance [314] .
Noise must be considered as one of the most arduous * corresponding author; e-mail: damijan@imir.agh.edu.pl factors in the material work environment. Methods of ghting with noise are, among others, preventing a creation of harmful noise, weakening the spreading of noise and using personal protective equipment. Depending on the potential hazard level, noise is classied as nuisance (but not producing any lasting damage to the human body) and harmful noise producing long lasting eects or increasing the risk of their occurrence [2, 1116] .
All parameters discussed in this section, associated with exposure to noise at work, i.e. the maximal sound 80  80  115  135  underage workers  80  80  110  130  pregnant women  65  65  110  130 • the point of transmission (whole-body or local vibrations),
• personal idiosyncrasy (physical and psychical features).
The human system from the point of view of a classic mechanics is a kind of a resilient system, thanks to which it fosters a passive defense against vibration and shaking eects. Subconscious muscle cramps, which occur as a result of low frequency vibrations, provide active protection. The most dangerous are resonance vibrations, i.e. There are several design options of Solaris Urbino buses, diering chiey in the length and load capacity.
They are widely used in public transport systems in many Polish towns.
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The measurement procedure was applied in accordance with the relevant standards:
• PN-EN 30326-1 Mechanical vibrations. Laboratory method of evaluating the seat vibrations in a vehicle. Basic requirements.
• • PN-ISO 9612 Acoustics. Guidelines to measurements and assessment of impacts of noise exposure at work.
• PN-EN 60651: 2002 (U) Sound level measures.
General requirements and tests.
• Relevant correction characteristics had to be applied during the measurements:
• Wk (for the z-axis) and Wd (for the x and y axes) during the vibration acceleration measurements,
• A, C and Linear in measurements of audible noise.
The averaging time was 1 s for each sample.
Vibrations and acoustic climate in the bus
Solaris Urbino 12 during the ride Measurements were taken during the ride of:
• steering wheel vibrations in the driver's cab,
• noise levels inside the driver's cab,
• oor vibrations in the passenger section (middle part),
• noise levels of the passenger section (middle part),
• seat vibrations in the passenger section (rear part),
• noise levels of the passenger section (rear part).
Measuring equipment (type, measuring precision category, manufacturer, manufacturer's symbol):
• SVAN 948, I, SVANTEK, 6549, 
Conclusions
Test results led us to the following conclusions:
• The lowest values of a w,eq are registered in the driver's section of a bus, which is associated with the distance from the control point and the vehicle rear part where the engine is located and from the driver's cab where a w,eq levels tend to be higher than those registered in the middle and back section (Table IV) .
• The highest values of weighted accelerations were registered at the end of the passenger section (Table IV) , which can be attributable to short distance between the control point and the engine (≈ 0.5 m), the cooler and other components of the driving system that produce major vibrations.
• Inside the driver's cab the admissible levels of a w,eq measured on the seat are not exceeded (Fig. 1) . (Table IV) .
• The exceedance of the maximum eective vibration weighed value (Table II) was observed in the driver's cab (1.45 m/s 2 ) (Fig. 1) , in the middle (1.62 m/s 2 ) (Fig. 2) and the back section of the passengers' compartment (2 m/s 2 ) (Fig. 3) for pregnant women and minors.
• In the 1/3 octave analysis in the driver's cab ( • In the 1/3 octave analysis, the level of vibrations a RMS for the entire measurement bandwidth for the middle and rear part of the vehicle is: total A ≈ 70 dB and total C ≈ 95 dB (Figs. 6, 7 ).
• The highest values of A (L AeqT ), the equivalent sound level, were registered in the passenger section, in the driver's and rear part of the vehicle (Table IV) .
• The level of L Amax registered in the driver's cab was higher than in the passenger section in the middle and back part of the vehicle. It appears that the noise level inside the driver's cab is associated with the technical condition of the vehicle and, rst of all, with the cab geometry, where the acoustic pressure level is increased. Crucial are also other factors: operation of the control panel, using radio communication systems, using the radio, conversations with passengers all these contribute to an enhanced equivalent noise level at that point.
The largest instantaneous noise levels were registered inside the driver's cab (Table IV) .
• In the histogram analysis of acoustic pressure distribution in the driver's cab (Fig. 9) , one may observe that the maximum levels 65, 66, 67 and 68 dB contribute in total ≈ 39.6% of the share.
• In the histogram analysis of acoustic pressure distribution in the midsection of the vehicle (Fig. 10) , one may observe that the maximum levels 73, 74
and 75 dB contribute in total ≈ 28% of the share.
